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I. Bee.iteexe 

CneKTpOKeTpHqecxas CHCTeua ~JIJI npeitH3HOHHU:X H3UepeHHH 3Heprni 

H HHT8HCHBHOCTeA r-Jlyq~~ ·)tOJimla OOJia.itaTb BllCOi..:U.lt~ :mer-reT!-t•1ec1:m1 

pa3pemeHHeK, JIHHeAHOCTLE, 3IPJ]eKTHBHOCTLD perHCTpaIUIH , a Tfil38 . ' ', .,, . . 
cnocoOHOCTbE paOOTaTL npH BUCOKJIX CKOpOCTHX cqeTa.Ilpn cuoea·oTHO-

CHT8JILHOR npoCT?Te 3TllU TpecioBaHHHU xopomo Y)l;OBJieTBopsn:rr cneKTpo

lleTp~ Ha Oa3e no.11ynpOBO.l(HJIKOBUX Ge(L)- )l;8TeK;Op'lB,c03Jiiffil~ell H 

pa3BHTH8U KOTOpUX oOyc.11on.11eHu ycnexH JIA8pHOii cnexrpOCKOllU'.1 B Iio-
•' ... . 

c.11e,nHHe ro,nu. JIHxe paccuaTpHnaeTCH ueTo~HKa H3uei.em1J1 :mei ruli H 

HHTencH~HOcTeil (-Jiy~eH c nouo~LJl Gz(L)-AeTeKTop'JB: 

2. Ammpmypa 

•· . ] 3aJIHCHKOCTH or ··KOHKperuoB 3a,;aqn (rpeOOBWIHJl K 3qxJieKTHBHO_CTJI , 

H auepretHqecKouy paapemeHHn) . BaWf "npoeHUHCL pa3.11H1JBHe ;\e::re1tropu:, , 

xaprucrepHCTHKH xoropu:x ll0)tp00HO paCCKOTpeHH B /I,2/_ IlpJt,C03,l![aHIDI 

H uacTpoAxe cne1trpouerpon ocoooe 'BHHUaHHe y,;ex.11.11oc1, --c.11e~ nonpo

caK: 

a) onrHJm3aIUUI cncrew AeTex:rop-npe.l{ycuxreJIL ~~ :' 

{ 

O) BH<5opy onrHUaJ'ILHOro 3HatJemlJl ·.nocro~~I i)o~poBWIBJI L onr 

xax c 1 ro~ye11_}!~ ;!:'leP,rer~~ecxor~ )>a~pemme~s, _r~ . .111~ rou. speIDI.II 

l ~~JWM1>Ho Jl!OHY~Y_il,!J,O!i. cxopocr111 ,c:11era; · . . 

------~) -~~~,:;eHHE xopo111el l)opllH. ann~parypHOI .DJOOI~ 1JTO ,)![OCr~aer~JI 

npDeHeHHeK •xo1meuc~ no.11uca sy.11e»• • cra0.IIDl!3allllel oaso»oi u-



Hlillil dli!ITOJIHpHID! rpopimpOBaHHeM lilMITYJlbCOB (30qieKT 3Tli!X cpaKTOpOB noKa-

38.H Ha puc. I) • 

Ha puc. 2 noKa3aHa 3aBHCHMOCTb qiopMl:l annapaTypHOlii JlHHHlil nplil 

lil3Mepemrn cneKTpa t-Jlyllelii 
60w ( E.r = 1332 K3B) npu pa3m,IX rt:. 

H Jlil3H:JX Ch.OpOCT.f!X C'-leTa. KaK BH,l{HO, nmpuHa JlHHlillil Ha ITOJIYBllCOTe 

He lIBJIHeTCH KpHTepHeM Ka'-leCTBa cneKTpOMeTpa. EoJiee ITOKa3aT8JlbHOlt xa7 

~lilCTHKOlii lIBJIHeTCH llililP.HH~ JllilHHlil ~COTll. 

3. li>q>eKThl, IICKWKaI0111110 ciiopMy y-C!leKTpOB 

B raMMa-cneKTpu, H3MepSiewe Ha G'e(li) -.n.eTeKropax, BHOCSITCH 

lilCKall(eHHS!! 

a) BHelllHHMH 3qxpeKTaMH, CBSI3aHHllMH C ecTeCTB8HHllM pa,llHOaKTHBHh!M 

qJOHOJ,! lil pacceSIHHllM lil3JIY'-leHHeM OT OKpylltaJOlllHX .n.ereKTOp 1mTepuaJIOB, a 

TaKJKe C Bb!dOpOM reo_i.ieTplillil H3MepeHulii 13~4; (34XPeKTU CYMMlipOBaHHS!); 

d) 3qxpeKTaMH, CBSI3aHHllMH C pa.nuoaKTHBHllMH HCTOllHHKaMH: BHyTpeH

Hee H BHel!JHee TOpM03HOe lil3JIY1l8HH8 H aHHlilfHJIS!UHOHHhle ( -KBaHTll. 

rro.n.aBJieHue 3THX 3qxpeKTOB xeJiaT8JlbHO, O,llHaKO He Bcer.n.a B03M0ll(-

HO. ~JlS! CHCTeMaTHlleCKOro y'-leTa XOTS! du H8KOTOpllX H3 HHX 

TpedyeTCH C03,llaHHe BOCITpOH3BO,llHMUX ycJIOBHlii H3UepeHHlii (TeJieCHllll yroJI 

J2.. u norJiomanmue rpnnbTpu). B HawHx cneKTpOMeTpax TenecHun yroJI 3a

.n.aeTcSI lil3MeHeHHeM paCCTOHHHS! lilCTOllHHK-,11ereKTOp C nOMO!l{bD cneuHaJlb

HhIX .n.epJKaTeJien H3 opraHH'-leCKOro CT8KJia - pHc. J. Ha 3TOM l:l:e plilCYHKe. 

ITOKa3a.im rpopMa lICTOllHHKa H cocraB norJIOl!laDI!IHX qJlililbTpOB. 

4. JbMepel!lle · 3Hepr11li Y'Aylleli 

llccne.n.~BaHHlI cneKTpOB r-Jly'len 23 1'/o.(~t)21N"o. lil lljN(l,\f) ''N 
noKa3anH, '!TO Q( Li)-.n.ereKrop HBJIHeTcH JIHHeliiHhlM 3neueHTOM (B npe.I{e;:. 

-~ ; •.;·. 
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JlaX .:tI K3B) B )IHana30He 3Heprulii OT O,I ,110 IO M3B 151_ CJie.I{OBaTeJlbHO, 

norpeWHOCTb H3MepeHHH 3Heprun. 3aBHCHT_ OT TO'I_HOCTH onpe.n.eJiemrn 3H~p

rulii KaJIHdpOBO'IHllX npenapaTOB, . ?T JlHKeRH?CTlil. annapaTypu ll. OT MeTO,llOB 

OdpadOTKH pe3y111,TaTOB l13MepeHHlii cneKTpOB r -Jiyllelii /
5,6/._ 

3Heprl1l1 . r-Jly'lelii KaJIHd_pOBOllHUX npenapaTOB H3BeCTHll B_ HaCTOH

lllee. BpeMa C xopolllell TOllHOCUD. B TadJI. I coOpaHll_ HaHOOJiee )IOCTOBep

Hbl8) Ha Halli B3fJlH)I, 3Ha'leHHS! 3Heprulii H HHTeHClilBHOCTelt raMMa-Jiy'lelii, 

IIpHMeHS!BlliHXCS! npu KaJIHdpOBKe c11eKTpOB_. 

OdpaOorKa. cneKrpaJibHblX _Jiumtn c no11oi;iM> 3BM .n.aer HHqiOpYaumo o 

ITJlO!l.(8.,llS!X H nOJIOJK~HHHX MaKcn~yMOB rporonHKOB. f-:-JIY'leil . rv ..... x , npu

ll8M. TOllHOCTb onpe,11eJieHHH
0 

lf~ax .n.ocruraer BeJIH'-lHHll ro-3 
lllHpHHll ~o

ronuKa (B 3~epreruqecK11x e.n.uHnuax - nopH,D;Ka HecKOJibKl1X 3B).. Ilp11 
. . . ,. . 

3HepreTJ-t'leCKOlt KaJilildpOBKe OdhlllHO HCIT0Jlb3YDT nporpal!Mhl, B KOTOpb!X_ 

HeJIHHeRHOCU cneKTpOMerp11'1eCKOi1 CHCTeMbl OITli!Ch!Banr ITOJll!HOMOM THna 
~ . . . 

E,r ~ ~.,~ ,c N~ • B paeloTe 161 noKa3a~o, qro ;{.ril!_ peam,Hon cucreMhl 

HeJlb3lI )IOOUTbCS! xopowen annpOKCJ1Mau1111 Kpl1BOll H8Jll1HeliiHOCTH IT0Jll1HO!,!OM 

JlDOOlii crenem1 ..:: p11c. 4. IT03TOMY Oonee KOppeKTHhIM lIBJISieTCH. Tll{aTeJlbHOe 

II3MepeHHe _ee C ITOMO~thD np_eUU3liOHHOrO ,reHeparqpa,_ HMIIY/JbCOB HJl.11 C no

MO!l{bD f -Jly'lelii KaJI11dpoBqllHllX npenaparoB 151_ HaMlI npnMeHSIJIClI BT-0-

pon cnocod, 

lfauepElHHS! npOBO)IHJll1Cb Ha .JIBYX cneKTpOMerp11qecKHX TpaKTa~ 

(plilc. 5) c.pa3m,1qHh!MH ~(L\) -:;eTeKTOpa!-fH n°~· pElrH~~pliu~el-t'~a 

MHoroKaHaJibHj,IX aHaJin~aropax All-4096 n TRl D~C~c·/2/. KpuB~H' Henn-
. ' .. , '-, . . ., . . .. 

HeliiHOCTH crpOHJiaCb l:l f!p~,zi;no~Oll(8~HH,-'ITO .n.Ba.~p0113BOJl!,Hb!X ITHKa, 

pa3HUX :rnepi:nn Jl8litaT Ha IlPHMOll, K_OHCTaHTll Q. -lil ~ KO;op9ll H~~o-
$. • • < - • ... • •••• : ~, - ' • • 

JlS!TCS! lil3 -ypaBHeHlilll f,-::aU~ + € • : 3aTe!f. no ~TO"/J-:f ~pa~HeHIIJ> r~f~'IHThl".' 

BaJIHCb ITOJIOl!C8HHS! ocraJibHUX. ~OTOIIlilKOB H CTpOli!JlaCb. 3aBIICHMO,CT:b 

6.~;=N,.,..,,,_-1.Jp,,..et, . .9.'f, H0!-(8pa ~~HaJI_a r.f. - !J!iC• ,6 .. ,IiP,~;,:~,3r~~e~~R_ Ha 

BTOpOM cneKTpOMeTplillleCJ<OM TpaK,Te ,H,E:lilliHl~~HOCrb pm;::r~w,,i !!~. 3~B~C-~'~' 

OT K03q:qJl1Ul!eHTa ycHJieHlilfl J1Y (rpopMa ~pl!BOlii c~x-p~H~~·TC.~)',;;'npn BHClO-

pe pa3Jllt'IHllX "Ha'laJlbHhIX 11 Illi!KOB npOlilCXO,D;liT noaopOT KplilBOll B IIJIOC-
~15 



KOCTH l:.IJIJ • B cnyqae llt8 IIepBOro CII8KTpOM8TpUll8CKOrO TpaKTa qJOpMa 

KpHBO!t HenHHellHOCTH :mBHCHT OT K03qxpHI.(H8HTa ycHneHHlI JIY, llTO 

oOycnoBneHo, IIO-BH)J,HMOMY, TPYAHOCTlIMH_ paOOTbl BhlXO)J,HOro KacKa)J,a 

JIY c )J,nHHHHM KaOeneM ( PK"-10 O "- 100 M) H c cornacOBfil!HID! BXO)J,OM 

AWI ( RC4)..,. =100 OM). Il03TOMY )J,nlI JIY rrepBoro TpaKTa BblOpaHo 3 

K03qxjllfl.(H8HTa ycHneHHlI If )J,nlI KalI)J,OrO H3 HHX IIOCTpoeHa COOTB8T.CTily10-

lllalI Kpl!Ba/I HenHH8i1HOCTH • 

OOpaoOrKa ¢ororrnKOB rrpoBO)J,Hnacb c rroMOl!lblO rrporpaMMbl "KAT0K 11171, 
B KOTOpO!t IIHKH arrnpOKCHMHPYIOTClI pacrrpe)J,eneHHeM raycca. ,Un/I rrpoBepKH 

rrp11MeHHMOCTH 3TOi1 rrporpru.rubl Hccne)J,OBanacb <pOpMa mrna IIOnHoro rrorno

l!l8HHlI. ,Un/I )J,Harra30Ha 3HeprH!t or 100 K3B )l,O 2,7 M3B rronyqeHa xopowa11 

CHMMerpHlI (pHc. 7), 3arpy3Ka crreKTpoMerpa rrpH 3TOM cocraBRSina 

2· 104 HMII/ceK. ,Un/I Harn/1)],HOCTH qacu IIHKOB npHBe)J,eHa B norapHcpMH

qecKOM Macwraoe. 

~nR ll3MepeHH/I 3HeprHi1 r-nyqe!t IlpllM8H/lnacb cne)J.yDl!lalI M8TO)J,HKa: 

a) H3Mep1Inc11 crreKrp O -nyqe!t nccne)J,yeMoro ll KaJIHOpoBOllHhlX rrpe

naparoB; 

0) MaKCHMYMbl IIHKOB orrpe)J,enSinHCb Ha 3BM c IIOMOJ/.lbD rrporpaMMbl 

"KATOK" /7/. 
' 

B) 3HeprHH H3MepSieMHX t-nyqelt P1:CCllllTb1BanHCb C IIOMOl!lbD <pyHK-

UHH f(:a ll,..
1
u +-_g, r)J,e li~.._,c - rronOlit8HHe MaKCHMyJ,la IIHKa, HCIIpUD.'JeH-

HOe C ylleTOM Hemrne1lHOCTll )J,aHHOrO C!le.KTpO: :erpnqec.Koro. TJ)UKTa. 

B rrpouecce orpaOOTKH M8TO)J,HKH rrpHHHMaRHCb Mepbl K CB8)J,8HHD K 

MllHHMYMY BO3MOXHblX CHCTeMaTHlleCKHX OWHOOK, a HM8HHO: 

a) onpe)J,eneHbl rrpe)J,eJlbl CKOpOCTH.ClleTa Cil8KTpOMerpnqecKHX rpaK

TOB (3aB,HCHMOCTb 3HepreTHllec.Kciro pa3pelileHHII Ha I/2 H I/IO Bblconi; 

C)J,BHr r,/ "'" )( ) ; 
0) H3MepeHHlI rrpOBO)J,HnHCb Ha pa3Hb1X ,ueTeKTOpax, crreKrpoueTpHqec-

KHX TpaKTax H rrpH pa3Hb1X K03\W)UUH8HTax ycuneHHlI. 
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Ilorp~WHOCTH :rnepr11!t r-nyqe!t E, , orrpe.neneHHb!X B O)J,l!Oll cepH11 

113MepeHHl1, BhlllHCnRnllCb no _1pop11yne 

6~ ..:'{6,~ ....... ,,+ 6c~c.r + 6~.,..e ... , 

r.ne 6,
11 

- norpewHOCTb orrpe)J,eneinrn nonoixemrn MaKc1111yi.ia nl!Ka, 
-K . , . . 

OclACT. - CHCTeMaTHll8CKalI OWHOKa,odyC!IOB!leHHa·ll .norpelllHOCTM1 onpe,ue-

)!81!HR 3Hepnrn nepBHllHoro penepa1<Ji Au H paBHa/1 

6.: =- E· o,oo? - ["~-n.:: E= ... 19. 1o·G c,c ➔ €J 
. . C"CT ' . E (''g A-t:,1) . •, . . 6 _.., ,, . 

64>.~e..... paBHa cpe,llH8KBa.l{paTHllHOMY OTK}IOH8Hl110 3HaqeHH!t 3HeprHH 

KannOpoBOllHblX ~ -nyqeil c yqeroM nx no_rpeumocre!t, nepecqnraHHhlX rro 

BhlW8H3nOllt8HHOi1 MeTO)J,HKe c_ncrronb30BaHH8M KpHBOil Henngei!HOCTH CHCTe

Mhl.110, pe3ynbrura1.1 ncex cep:111 ll3°i.repeHHli Haxo,n1rnqc1 cpe;uten3newettttoe 

3Haqe1111e(Beca dpanHCb K&K neJ1H'!HH11,odpaTHo nponopu11ow,n1111.rn EBa,npary 

n?rpeWHOCX.H 3H8prHll 6., ) . 
,Un/I npOBepKH'MeTO)J,HKll dhlnH onpe,lleneHbl irneprHH rGCo_ )J,O 1360 K3B. 

ilOn!qeHHHhl8 )J,aHHb18 (Tadn. 2) XOpOWO cornacy10TCH C pe3ynbTaTaMH; IIpH

B8)J,8HHHMH B radn. I. J radn. 2 npe,ucranneHu raKllte rronyqeHHHe HaMH 

3H8prHH cHnbHhlX nepexO)J,0B tn. E\,1 '.UC. Re,·. ll I(,~'({ (Bblllle 170 K3B)' . 

KOTOpble qacro IIpll!,!8H/!KlTC/I KaK KairnOpOBOllHhle HCTOllHHKll rrpH ll3MepeHH-
. ··-

/IX 3HeprHlt -r~~!;e!t ·pa,n;110aKTllBHblX HyKRH,llOB. 

-i, ·:F'' -,·, • 

5. lfa1,1epel!lle ll!!Je}lC~B1iocTe~ }'-JIY'leli 
i"i,' ... 

norpeWHOCTb HHT8HCHBHOCT8Il t-nyqeil 3aBHCHT OT l,!8TO,lla odpa

OOTKR pe3ynbTaTOB OilblTa, BOCnpOH3BO,l\lll!OCTll · ycnoBH!t ll TOllHOCTll B ~· --·- . . .~,- - ' - ' 

onpe)J,eneHHll ,J1HT~HCH.BHOCT~Il t_-nyqen KanHc5pOB0llHblX npenapciTOB. B Ha-

WRX H3MepeHRIIX oelpaOoTKa nHKOB npon3BO,llHTCR c IIOMOl!lbD rrporpa1,1Mb1 
,'\ •. - ' ·; I ., . • ; ., ·.: ; ~ : · ' ;,( • 

"KATOK",H Bb1W8 L!b1 pacc:u:orpenR npaBOMepHOCTb TaKOI'O.IlO,llXO)J,a. 
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J cnny 1.rnoroKpaTHocrn npo11ecca norno111eHnil 3tiJ'.i!8KTUBHOCTb ,neTeKTop~ 

3aBUCl1T OT reoMeTpirn 113!,iepemin. II03TOMY HaJ,,111 dUJJO BUopaHO no Oj\HOMY 

3HaqeHl1TD renecHoro yrna A!lil Ge(Li) -,nereKropoB od~eMOM o,5 n 37 cM
3 

11 nocrpoeHU COOTB8TCTBYDJllll8 KpHBUe 3q>q)8KTHBHOCTH - pnc. 8. ll3MepeHHil 

npOBO,l(HJIHCb C nOMOJllblD adcOJJJDTHO KanndpOBaHHUX HCTOqHHKOB, arTec-

TOBaHHhIX C roqJIOCTblD I-J $;, a TUKlKe C 11cnOJJb:JOBaHl18M 

x~pOlilO U3B8CTHLIX 3HaqeH11i1 OTHOCl1T8JlbHhIX 11HT8HCHBHOCTett 

_nyqeil ''w , fHBc. , 
1t.i.1c, - raon, 1. 

rrorpewHocrn onpe,neneHHil 3qxpeKTHBHOcTn B ,nnanasoHe 3Heprnn 50 -

JJOO K3B paBHa ±3%, B ,nnanasoae 500-2800 K3B - ±~• 
.J XO)J,8 OT JIU,l\Kl1 ueTO)\UKl1 3Kcnep11MeHTa np1rn11uam1cb uepu K J,ICKJJJDqe-

Hl1!) CllCTe;mT11qec1mx OiJ110.oK, a uueHHO: 

u) onpe;ieJJeHLI onrm.mnhHhle c_;,:opocrn cqera cneKTpoMeTp11qecK11x 

rpa!';TOB (TO'lHOCTb onpe,n;eneHllil nno111a.nn n11KOB B 3aBl1Cl1MOCTl1 OT 

· ac11111.ieTp1rn); 

6) on!1Tl1 np0Bo,n1rn11cb Ha pa3Hl:1X ,neTeKropax ,n no pesynbTaTaM 

Haxo,n11nocb cpe,nHee apmpuernqecKoe; 

B) ocodoe BHHMaH11e odpa111anOCb Ha Han11q11e ecrecrBeHHoro pa,nno

aKT~BHOro (~OHa (pnc. 9), KOTOpun saMeTHO MO;ll[eT HCKalltaTb HHTeHCHB

HOCTH cnadux t -nyqen np11 ,l\Jll1T8JlbHUX l13MepeHl1l!X j . 

r) 011emrnaJJHCb norpelilHOCTl1 llHT8HCllBHOCTeit f -nyqeR, HCKazaeMUX 

:ia cqer "cymmpoBaHHll", odycnoBneHHoro haCKa,nHIIMl1 nepexo,nawt. 

· C IlOMOJllbD ,naaaon M8TO,l\llKll onpe,neneHli OTHOCl1T8JlbHUe l1HT8HCllB-

HOCTll CHJlbHIDC r-~llHllil npn pacna,ne "!> '(€ , ISl.E'IA 11 ZZG ~~ , 

6 . 3aKJDOtleHl(8< 

,_rrpoBe,neH aHaJJll3 cneKTPOA!6Tp11qecKon· Cl1CT6llli C ·c;ec Li l-',neTeKTOpa

i.rn:, BHCipa~~ onrirna!lbHUe ycJJOBllil pacloru, oipaOOT&Ha, l.!6TO,l(l1Ka ,ifJJl! .. 
.. ~; i t• ·~-.. · _, . 

I. 
8 

" 

:s:, 

·~ ,, 

"\\' \:, 
·'l '., 

·f, 
,,~t, 

ll3M8p8Hllil :rneprHH. H H~T8HCliBHOCT8n 0-nyqel!, !1pH HCCJl8,l(OBaHHUX, yCJJO

BllilX roqHOCTb onpe,neJJeHHil 3Heprnn MOllteT ,l(OCTl1raTb IO-JO :rn, a TOq

HOCTb onpe,neneHHil HHTBHCHBHOCTen .;to'G, 
ABropu cq11TaDT CBOHM npHl!THUM ,l(OJJrOM nodnaro,napl1Tb_ ripoqi. 

K. H. rpo110Ba 3a nociosia~un 11irepec · K ,nairnon paooTe, 'a• raK.te 

C. A. uecronanoBy 3a 3a1.1eqaH11il np11 qreH11H pyKom1c11 ... 
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Tue. I. 3qxjleKTU, npHBOAll!IIHe K YXYAllleHHD cneKTpb.JibHOn JIHHHH,H HX 

ycTpaHeHHe: a) n',6) - "KO!me1foa1.0rn no.iJ~ca' HYJIElM"; B) H r) 

GnnKrya1.0rn 6a30BOll 1urn°HH: 
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uJ.1rycek N max 

10 4~~ .. 
2-104 4290,8 2-10 4 4291.0 3.0 
4-104 4290.6 4-104 4291.0 3.0 5.4 
6-104 4 290.3 4.8 6-10 4 -4290,9 3.2 6,3 
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COCTAB nor.JJOl11,Af-O/JJ,J1X 
<!JJ1.Jlb T POB 

::::--.. N• 
' 2 3 ' 5 6 

P6 (HH) ' 2 3 ' - -
Cd (HH) 1515 15 1,5 as, 
Cu (HH) 2 2 2 2 - -
Al (HH). 1115 ~rn. Kl,5 - -

AEPXATE./1/, HCTO~HKA-· 

•OPrAHH'IECKAII fl.JEHKA 

,PAAnOAKTHSHl,M flPEflAPA_J, 
. f &'i'4AZHO£ K0./16/l/J. 

r-O,l1t1H ~ 

~ fH%a - &ki1fE 
: 11,,..,. (2)z3~ , 

I ---- (Z)zg -
L.. .. . . 

HCTO'fHUK 

- nor.AO"'AHJ"'HH /1)1,1.Ai,TP 

~ KPEfl.AEHHE HCTO'IHHKA 
H (1)H.Ai,TPA 

n.n.g. -

l'Hc. J. CHCTeMa KpenJieHHll HCTOqHHKa, cpop:ua HCTOtiHHKa H·COCTaB norJIO-
. . 

iuaJOIUHX q>HnbTpOB ~JIB npel0{3HOHH!,IX H3MepeHHli cneKTpOB !~-Jiyqeli 

pll,llHOa.KTHBHWC HyKJI~OB. 
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Tacin. I. 3Hepr;rn H HHT8HCl1BHOCTH raMMa-ny1-1en, npHM8H/18MIDC ,!(JIii KaJIHClpo-. 

BO'-IHblX H3M8peHHll cneKTpOB raMMa-ny1-1en.( a) - cpe,l(H8B3B8lll8HH1,18 

3Ha'-18HHII). 
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'-I' 17,8 SJ2 :J,I . 229,Jtl t 0.004 •J 10,21,0.21 
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263H ,0::1 6,2 t OS .,. ll /tlt,;72tJ,OU 100 

;g 537, 0001 ,oo /189,022,J.02r ..• .. 7'1/tQ1 

-C 122/J?&•0.027 79,l• (2 

!7 Co 10 14. •OB t 0005 10 ;,1,a11 t2J0.989t 0.028 JJ.••o.s 
Z715 ,05;. 122,061 t 0,010 l5,2t0,I/ IZS1,J90t0,0CI ~H•ao1 
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GO C, IJ 1171,,0I t 0,0,5 ii 9987t aos 56. c, 17 lt(lltO,OG 17 100 

s21 ,no,. II IJjJSOl.!0,021 17I 99999,aoo, 11411 977.•tt0,0& i••O•O,Otl 
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C/1CTEMA CTA611.Jl/13AL{l111 

38M 

Pl1c. 5. Crret.:TpOMeTp11qec1-:o.!l CHCTeMa ,lJ;Jlil ll3MepeH11il 3Heprnll 11 llHTeHC11B

H0CTeli r-Jly'!el! pa,n;110aKTl1BHhlX HYKJl11)10B. 
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Pll:c. 6. Kp11Ba!l 3Kcnep11MeHTam,Horo onpe,ueJiemrn ,IJrnellHOCTH cneKTPO_MeT-

pnqecKol! C}ICT6Mll C ITOMO!llbD ,, (.,:, , 110"' It~ , ,.z. Tq,_. , lU ~ 

l'fl ~ ' ,'f-c,, ' z.o~ Hj , ,nC:s ,f1 Mtt ' u y ' '" Gi 
~ n-, ' l.lNo, ' CH!lTa!l ,lJ;Jlil cneKTpOMeTpH'!ecKoro TpaKTa C 

perncrpaunell Ha TRtOAC- C ,D;Jlil Tpex K03qJCpHI.\HeHTOB YCHJl6HH!l. 
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Pl!C. 9. CneK'rp ral.!l,!a~Jiyqell pa,11,10a1mIBH0ro qJ0Ha, H3M8p8HH0r0 b-€ (Li)

,I:8T8KT0p0!.! 37 CM3 3a 12 ~aCOB. 
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